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In the case of accidental button-holing of the sclera in the course of enucleation the residual stump can be easily identified by means of the speculum, and any portion of the globe that remains adherent to the optic nerve can be readily demonstrated and removed.
I hope that the use of this instrument may serve to diminish the incidence of cases of imperfect removal of the choroid in modified excision of the eyeball, with its attendant risk of sympathetic inflammation, several of which cases I have myself recently met with. (November 1, 1916.) The Photography of Macroscopic Eye Specimens.
By Lieut.-Colonel and Mrs. R. H. ELLIOT.
THE advantage of being able to photograph one's own specimens of pathological eyes, whether macroscopic or microscopic, is too obvious to call for comment. Any worker who wishes to do this will find himself confronted with considerable difficulty in obtaining information as to details of technique, exposure, &c. In photography detail is everything. We have recently had occasion to photograph a number of both naked-eye and microscopic sections of eyes, and the object of this paper is to place some of the information so gained at the disposal of others. It is not proposed to waste space over a description of methods of sectioning eyes, &c. This has already been done elsewhere. We start, therefore, with the half-eye, or with the mounted section ready to hand.
METHOD OF PHOTOGRAPHING CUT EYES.
If a good photograph of a sectioned eye is to be obtained, attention to certain points is essential: (1) The eye must lie completely under water; (2) the source of light must be good and even; (3) the camera must be placed vertically above the object in order to avoid reflexes; (4) the object photographed must be so placed that its image will occupy the centre of the plate, and adjustment should be available to secure this end with a minimum of inconvenience; (5) a simple arrangement is necessary to fix the eye in position during the whole period of exposure; (6) to save unnecessary retouching, the object should be photographed lying upon a dark and even surface, so that the background should in no way disturb the attention of anyone looking at the picture; (7) a suitable camera should be selected; (8) the question of exposure must be very carefully studied. We will take these points seriatim.
(1) It is most important that the object photographed should lie completely under water, and as near the surface of the fluid as possible. If any part of the specimen projects, the water immediately around it is drawn up towards it in a slope presenting a meniscus. This causes the appearance ofa very embarrassing light reflex, not only detracting from the scientific value of the representation, but also completely spoiling the picture from an artistic point of view. It might be suggested that the object should be photographed either in a specimen bottle; or in a cup covered by a slip of glass. Experience has led us definitely to discard any such method. The best results are obtained when the intervention of glass sheets is completely avoided. There is, however, one point to bear in mind-viz., that it is necessary to be careful to see that no specks of dust settle on the surface of the fluid, as these will appear enlarged in the negative, and enormously so in a lantern picture obtained from a slide made from it. The dust in the room must not be disturbed beforehand, and any specks which settle must be carefully removed just before the exposure is made. This can best be done by means of a pair of forceps, or some similar instrument. Cotton and other fabrics should not be used, as they deposit particles in return.
(2) The Source of Light must be Good and Even.-It is possible to work either by daylight or by artificial light. Each has its own advantages. If daylight be used, it is advisable to work opposite a high window with the light coming from above, as in this way reflexes are more easily avoided. Daylight is more readily obtained and costs nothing, while artificial light is more constant, and possibly admits of a greater command of the illumination. This is said to be an advantage when it is desired to select for reproduction certain deeply seated parts of the specimen, such as a scar just behind the ciliary body. The best form of artificial light is that obtained from an arc lamp. Care must be exercised to prevent the rays impinging directly on the lens of the camera, or fogging will result. Satisfactory arc lamps are rather expensive, and their employment involves the use of a resistance.
A knowledge of them is necessary, but they are easy enough to work with after a little practice. They possess three great advantages:
(1) The time exposure for them is constant, whereas when working with daylight, very considerable allowance has to be made for the season of the year, and for the nature and time of day. (2) The exposure is considerably shorter. The most convenient method of working the lamp is to have it placed sliding on a vertical bar set in a heavy stand, and so arranged that it can be clamped at any desired height. (3) We are able to eliminate the inconvenience caused by the shadows which we get when working with daylight.
(3) The Camera must be placed vertically above the Object.-In order to do this, some form of apparatus is necessary. The firms that specialize in such work will supply a very elaborate stand for the purpose. We found, however, that a comparatively simple arrangement in metal satisfied all our requirements. It was made for us by Messrs. Spiller for a very reasonable sum. The necessary parts of it are: (a) an arrangement to clamp the camera and keep it rigidly in position; (b) a framework to connect this with the floor or table; and (c) a simple device to carry the specimen in its tray, and to admit of the latter being raised or lowered to-a suitable focus. In order to avoid reflexes, the tray should be made of wood or metal painted dull black, and not of glass.
(4) The Centring of the Image on the Plate.-This is a most important step. It can be carried out by one or another of a variety of mechanical arrangements, but in our experience it is far safer to trust to the focusing screen.
(5) An Arrangement to fix the Eye in Position.-We may clear the ground by laying down what our experience has shown us are mistakes. First, no fabric should be used. We have tried paper, cloth and velvet, and have discarded them all, as they deposit fluff on the surface of the water, and so tend to damage the photograph. Next, receptacles made out of millinery wire, though very nice in some ways, are hard to hide from the camera, and are apt to be unsteady. We think that the best arrangement is that of a metal plate, painted dull black, and cut so as to fit into the sides of a photographic developing tray. In this plate should be cut three holes to accommodate large, medium and small eyes respectively. These must not be too close together, to prevent inclusion of an empty one on the plate. It is advisable to avoid shaking of the object by rough movements in the room during exposure, as its position may thereby easily be altered. Nothing should be done that is likely to stir up dust. (7) The Selection of a Camera.-Practically speaking there would appear to be three methods open to the photographer. He may use a telephoto lens, a double extension camera, or an ordinary camera with the addition of a lens on the planiscope principle. Our own work has been done with a Goerz five-magnifying power telephoto lens, with ring attachment. We need hardly say that we bought it before the War. Ross now makes a similar instrument. The great advantage of a telephoto lens is that a picture can be obtained double the size of the object. The disadvantages are: (1) the cost of such lenses, and (2) the increase in the length of the exposure necessary. There is a prevalent idea that expensive lenses enable one to obtain better pictures. This is a delusion. The advantage of an expensive lens in ordinary photography is that it enables the operator to obtain a perfect picture with a very short exposure. This is due to the fact that the better lenses will give sharp and even focus with wide open stops, which the cheap lenses cannot do. If the exposure is to be a long one, a cheap lens will do as good work, within certain limits, as a very expensive one. If a double extension arrangement is used, or if an attachment, on the planiscope principle, is employed, the picture can be made life size. It can be subsequently enlarged if desired. The latter procedure is not quite so simple as it sounds, and in photography as in eye-surgery, the multiplication of operations is fraught with danger. The added expense of an enlarging lantern has also to be considered. There can be no question that a study of pathological changes in the eye picture is greatly facilitated by its magnification to two diameters. A small point which should be mentioned on the other side, is, that the distance at which the double extension, or the planiscope fitted camera is worked, is much less than that required when using a telephoto lens. This makes the stand required less clumsy, and the working proportionately easier. (8) The Question of Exposure.-This is far and away the most important point we have to consider, but no hard and fast lines can be laid down, since so much will depend on the source and nature of the light, on the brand of plate, and on the stop used. There are, however, certain points which require consideration. The fact that the photographs are taken under water is of very great importance, for the exposure needed is much greater than that for dry objects, indeed it is ten times as much. We have also formed the opinion that the shallower the layer of supernatant water, the less the light is interfered with photo-chemically. On this subject we do not venture to dogmatize, as we have not worked it out. Another point to be borne in mind is that the majority of sectioned eyes are very dark objects, owing to the presence of the uveal pigment. This lengthens the exposure and also makes it extremely difficult to bring out the appearance of parts which lie in the shadows caused by the source of illumination. Yet another point is, that inasmuch as we are photographing hollow objects, the details of which do not lie in one plane, we must necessarily use comparatively small stops (F16, or thereabouts, with an ordinary lens) ; this again adds to the length of exposure. Our experience with the telephoto lens in winter tiine, under not very brilliant conditions of lighting, and using Fli and rapid plates, was that an exposure of from twenty minutes to half an hour was necessary. With a double extension camera, or with a planiscope, the period would be greatly lessened, and probably would be nearer two minutes. Each worker must find out these details for the conditions under which he works, but we think it is as well for him to err on the side of long exposures at first.
Closely allied to this question is that of the plates to be selected. We worked with Imperial Non-filter plates, but those working with cameras which require a less exposure inight find it an advantage to use slower plates.
MAGIC LANTERN SLIDE-MAKING.
There are two methods of making magic lantern slides-(1) by contact, and (2) by the use of a camera. The former method is by far the simplest, as all that it is necessary to do is to place the plate in contact with the negative in a printing frame and to expose it to a chosen source of light for a definite time. The limitation of this method is that the magnification of the lantern slide is exactly the same as that of the original negative, whereas if a camera be used it is possible to reduce the image in such a way that the details of a large plate can be produced within the limits of a slide, or, if desired, we can magnify any portion of the field of the plate on to the lantern slide. It must be remembered that such processes are attended by complications which may spoil or damage the slide, whereas with the contact method we have reduced the procedure to its simplest elements. It is, in fact, no more difficult An gas-light printing. Those who desire to study a simple text-book on the subject are recommended to read " Lanternslide Making," by the Rev. F. C. Lambert, M.A., published by Hazell, Watson and Viney, Ltd. For the purpose we have in hand the contact-method satisfies all requirements.
(1) Exjposure.-The photographer must select the source of light that he is going to use and work with that one throughout. Our experience has been with electric light, but it is possible to use oil lamps, gas, or magnesium wire. For the guidance of those who prefer to follow our example, it may be of interest to note that working with a six candlepower frosted lamp the exposure for an ordinary negative at 2 ft. was one of ten seconds when using the Ilford Special Lantern plate.
(2) Preparing the Plate for Exposure.-It is necessary to dust the negative carefully with a camel's hair brush, as otherwise particles of dust will cause what are spoken of as pin-holes in the slide. It is not, however, advisable to dust the magic lantern plate itself, for by so doing we develop frictional electricity, and so cause the attraction of dust particles. It is better to be content to give the edge of the plate a sharp rap on the table in order to shake off dust particles. In doing so we must be careful not to break the glass, as we have lately found some of the glasses to be very thin, possibly a result of " war economy."
The film side in lantern plates is not very easy to recognize, as the coating is thinner than that of ordinary negatives. If in doubt as to which is the film side, damp your finger slightly and try it on one corner of the plate, when the film will reveal itself by its stickiness.
We have found it of great advantage to take out four plates at a time, and to store those not actually in use in the black envelopes which can be purchased for the purpose at any photographic store. This avoids the trouble of opening, unpacking, and repacking the plates, first in their folds of paper and then in their original box.
(3) Development of Lantern Slides.-We have used hydroquinone as a developer, and have had every reason to be satisfied with it. It is an advantage to filter the solutions (both developing and fixing) in order to eliminate the presence of solid particles which might cause pin-pricks. One quantity of solution should not be used for more than four plates. The use of clean fixing solution for each batch of plates is imperative.
(4) When to stop Develo pment.-There is no such thing as a perfect. rantern slide. A density which is suitable for one light is quite unsuitable for another; the stronger the light the denser should the slide be made. When a strong slide is needed it is necessary to continue development until the high lights have begun to brown over as seen by reflected illumination.
(5) When to stop Fixation.-The danger lies in too short a time being allowed for this purpose, since the film, being thinner than that of ordinary negatives, clears with unusual rapidity. No harm will come from over-fixing if the bath be clean. A quarter of an hour may safely be allowed for the purpose.
(6) Drying of Plates.-It is important to dry the plates in a dustfree place, since every speck of dust is greatly magnified by the lantern. Not only that, but before the plate is placed in the drying rack it should be carefully wiped over with cotton-wool under water in order to remove any sediment without scratching the plate, and the glass side should be wiped dry with a cloth. Some people advocate drying under methylated spirit, but our experience in this respect has not been very fortunate. We prefer, if possible, to avoid unnecessary manipulation.
(7) Reduction and Intensification of Lantern Slides.-These processes should be carried out on the same lines as for ordinary negatives. The matter is dealt with at length in Lambert's book already recommended. It is a very distinct advantage to intensify or reduce certain negatives.
(8) Varnishing of Lantern Slides is not necessary, and entails the possibility of serious disadvantages arising unless the manipulation is very skilfully performed. The method of binding, masking, spotting and otherwise marking lantern slides is explained in Lambert's book. (November 1, 1916.) Bilateral Glioma of the Retina with Multiple Metastases. 
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